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METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a 
photopolymerizabie composition having high 
sensitivity to light in the visible region and 
further to light In a long wavelength region such as 
the near IR region, not sensitive to light in the UV 
region and excellent in handling under a white 
fluorescent lamp. 

SOLUTION: The photopolymerizabie composition 
contains an ethylenicalty unsaturated compound, a 
cyanine dye and a photopolymerization initiator. The 
cyanine dye has a structure in which hetero atoms 
bond by way of a potymethine chain having a 
group(d) of the formula as a substituent In the 
formula, each of Q1 and Q2 is an arbitrary 
substituent and Q1 and Q2 may be combined to 
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^J. #&¥6 - 2 9 2 8 5#^$g^(ClBiSSn4'N !S > 
•9-T U-^bW 5 2V-;Wt£^. #HB86 2-143 
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0 4 4#&$P£KI2tg347S«gtg. &t>*. 5>7!/-* 

[0053] cc-c. »uy><tm<t*.mmm#tLx 

h<)7¥>m. H&fmt'i. m*.te, 2, 4, 6-hV 
^ (t-Zi'Pny^) -s-h'JT^, 2, 4, 6 

- h "JX (S^PP;**;!,) - s - n/75?>. 2, 

4, 6- hyx (F'Ji'nay^) -s- r'J7^ io 
>. 2-^?;l/-4, 6-ex ( hy^oay^JU) - 
s - h UTi/X 2 - n-^a f;l/-4. 6 - ex ( h 
y ^nayw) - s-h'JT^X 2- (a. a, £ 

- h y^aax^Ji/) -4, 6 - ex ( h y 9acu ? 
)l) -s- HJ7J?>. 2-7xX.il/-4. 6-ex 

(hy^ppyg^) - s-K'jT.^>, 2- (p-^ 
ht^xiW -4, 6-ex (h'^no^^) 
-s-hyr^>, 2- (3, 4-iii'+->7i^) 

-4, 6 - ex ( h >J JDO^^) - s - r <;t5? 

>. 2- (p-*aci7i^) -4, 6~eX ( h U 20 

t>ovs?)i,) - s - h yri?>. 2 - ( i - (p-^ 

ht->7x;W -2, 4-7*i?xxjl,) -4, 8- 

ex ( h y ^oay^ju) - s- n/75*>. 2-x? 
•;;i'-4, 6- ex ( h y ^pp^ju) - s - h >)7 
S?>. 2- (p-yF^?'JW -4, 6-ex 
(h y^aay^JU) -s - h yri». 2- (p- i 
-^OtW+W*UA) -4, 6-ex (r'J^P 
n^f;b) -s-h'J7y>. 2-(p-hy;l/)- 

4 , e-Kxa^ow - s - h y 7^>. 

2- (4-^ b ? )\>) -A, 6-ex (hy^ 30 

UUjt*)l) - s- r UTJ^'V. 2-7i-)l-f^- 

4, 6 -ex ( h y i'PP^rt') -s- h'J7^>. 
2-^>^;u^3f-4. 6 -ex ( h y ?Poy^i/) 

-s-hUr^X 2, 4. 6 - r 'JX (y7P*^* 

;u) - s - h y 7i». 2 , 4 , 6 - h y x ( h y 7p 
- s-h«J7y>, 2-^^;u-4, 6-e 

X ( h y ^Bt^^l/) - s - r VTisy, 

f-4. 6 -ex ( r y?a*y?At) - s - h yrs? 

>H#W6ft. 2-X^;U-4. 6 -ex 

( h y ^ppy - s - h yr^>. 2-7x-;u 40 
-4, 6 -ex (h'J^PP^^;U) - s- r'J7^ 

>. 2- (p-y h+^i-ji) -4. 6 -ex (h 
y^npy^) - s - h <)7V>>> 2-0, 4-x 

^71-*) -4, 6 -ex (F'^OD^W 

-s-mjt^>. 2 - c 1 - (p-y ht^xi 
;i0 -2. 4-7£*/x-;io -4, 6 -ex ( r y* 
ppy^ju) -s-hyr^>. 2- (p-^h+^x 
-4. 6 -ex ( h y ^ppy^;i/) - s - h 

«ITS?>. 2- (p-i-^oh'W^^'Jil/) - 

4. 6-ex ( r y*pp^;u) - s - m;t^>^ 50 
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©ex ( h y^ay - s - h vris^ib&toifim 

[ 0 0 5 4 ] X. -e<Dffe©^Py>fL^{b*^il^ft<!: 
OTtt. 0|*.tf. «f»BB5 3- 1 3342 8#&#g. ^ 
HI36 2-58 24 1 ^f&$R. J*tS1#^3 3 3 7 0 2 
4^ffl§. M.P.Hutt.E.F.nslaqer.L.M.Werbel^. 3u 
mal of Heterocyclic Chemistry. iH73S. No. 3 

(1 97 0) ®ic§&&2tiZi><D*mffe>tiZ. 

[0055] *mo>mmmm&, iwb (a> « 

^©x^i^tt^fSfMb^. ME (B) W>>7^ 

Rtfwsa (c) jt^©^£H*&ai*s-*tr 

buIB (A) JS^©*fi^tt«JSE!B±#«:i , ;«>*« 
£tt. 1^TSte©fi)E^£#fc*oT. 20-801 
fi%-C&-S©#*?$L<. 3 0-7 0M*%-C&£©# 
®iOt}£U,>. X. SJiB (A) $#1 OOMfigPGCftl/ 

•c. tine (B) mt <c> jsai©£H-«#o. i~ 

3 0**»r**©**Jff*0<. 0. 5-2 0MSB-C 
*5©^tc*?*bl». -eor. UtiB (B) JfcfriMIB 

(C)fiS^t©fl^tt. (B) : (C) ifiWMticXl : 
2 0 71S1 0 : 10«Hr*4©**f*L<. 1 : 8 ft 
S4 : 1©15H'C*I,©^C»$1/^. 

[ 0 0 5 6 ] ft. *IPJ©ftM£Ml»<:tt. SiriBfiX 

'j;Hi^f;k (^^) Td?yp-hy;u. (^^) 
7^yjI/75F. 7U^>1, X?P>. ^ex;W. 

CJf{c. #yrs F, ^'jixfji/, ^yx-f-^. tJ< u 
>?u£>. !j"';^^^7-Jk jj<yex;uepyF 
>. l/^+^F, 7-fe^-fe^p-x^©^ 

«W^f««3&»<§6*tiO"C. HUB (A) IS^OX^U 
>tt^tt»<b^« 1 0 0*figf5«:^fC 10-5 00* 

«8P. t*#{c«2 o~2 o o«fiSc©©ffl-c^W3nri,» 
[0057] frfrz^mmfrfWsomMW-fyft+m 

(Mn) «iiSMw= 1 000-1 0 0 00 0 0. 0t 
b<itl 0000-5 00000t*S. x. -fftiK^ 

7;i/#y3S«tt©^aft>6. 7^*ysi«tt» 
Bi#»*b<. ««: (^^) 7*yjmacf (^^) 7 

^y;u^iX^;u?rfta^^<b-r-5 (^^) 7i"J;i' 

[0 05 8] -ecoflfe. i&SKIfcO-C. §S^ftI^J. 
«. bFP + ^>, p-^ht->7iy-^ 2. 6- 
y - t - r/^u - p - ^ U 7- ^^©^ffi^RSiJfJ^ 2 

0*Sgl5«T. y*^^l/7*U-h. yFf^7$ 

-h. h yx?u>d/ya-;i/*?*7'y u- hl?©nj^ 
^1*14 OMttSPOT. 3fS7 5>. ?^-;l/^©BSK 

#W5»agpj^ T> hy7y-;M*>. ex7y- 
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5»ffc£». twc, i/r 9* f>. ^ 

$j3?©fe^p 4 3{*«©6*ttlEttfts 1 0 MgSBWT© 

&mmxmm § nr i > x & <t t,> „ 

[0 05 9] *^W©mfgB**^ttffl^<D)S^^f4<t 
r!HSa©ffl*tftur^JB«:|fe*L)iyg». ^*p 10 

ummicmttbtcmmt bxim&mwtcmftbtc^ 

^®&®mtf&j&2titcftm^¥iimiM®it bx 
ommmfifflkx-ibz. 

[0 06 0] CCt, ZOimtLXiZ. &mi$.ftlCtt 

bx+ftmmmzm. mKwm&z^z-zbox 

x^;H2PV*7. y ^jnzpyn^r-tef— F. x?- 20 
**BV*^Ttf- F3£©-fePV*7XigJSL 7P£ 

7Pbb>7y:a 

.iU7-tzf--F. 7Pfc*U>7y n-Jlz-tyx^Jl/X-f- 
;l/7-fe?—F. ypb'U^yj n-ji/^&y^^l/x-f- 
;U7-fe?-- F. i/^Pt'l/^'J a-;l/^^;l<x-f- 

7 5*. S&$x^;k §&®7^*. ^x^;V5}-+-9-U- 
F. f*b*>®x^;l/, i?;l/-2-th*o+^U 30 
-K x^T-feFTfeiP-F. MM**. ¥L&x* 
* 3 F*^>7P ^Jl/^Dxx-f-;!/^ 
^7£y-;U. M 1 ^-*, S>r-feF>7*3- 
7*7 U*T*a-iWK>7*3— JWRiffii. ^ 
p^*1^>. ^;l>7 s *^ F >^F©4- F >X?S&. 
S/y^Jl/*Jl>A7S F. yyf;v7*F7 5K, N-y 
T-jutpy F>^©i«®ffi§#L s£t,>«e*i6©ig£i$ 

wen?,, mmomm&t. m^mmomm 

tcttbx, as. SftJtt? 1-20 feimommx h 40 

[ 0 0 6 1 ] X. Z<DmHT&t bXtt. ij£*£%l<Dl; 

x7-^7|fefo P-;l^fjj. 7l/-F*fc#. & 

(Cjcyft&Stf. KJMtft&LT. as. 0. 3-7 m 
m. iffSKttO. 5~5Mm. b < « 1 -3 

MmOiEHir^o ft. -£©l£©fa!iS&<!: L/Tti. W 
60-1 70'Cfig. 5f$b<«7 0-1 50*C 
US, ttftB*flB£U"Ctt. «JL«. 5#-l O^IBIS 50 
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«. »*U<«10^5^IBIgfl»S»6tl*. 

[ 0 0 6 2 ] ft. am. mivm£&mmm<D±K 

tt» MJR«:J:*«^«ih^ffl*l»±-r*fc«f>K, tf'Jt 
x;ur*3-*. #y t*x;bfpy f>. #yx*u> 

JMilWl©J**ttattO. 5-5umr*S. 
[0 06 3] X. *<D3&f&tLX\Z. 7;Hi-)A, 

ffiis. la. mm(o£m&> t^sx-^a. sis. m> 

*OA. £.9 *-***<»< y*X«:P.#Ufc;&JI1g. 

Lfciffi. 75*^9 *7-f*A. mfcltMMbtc??* 

»*U>©tt7*5X$AlR-r*»). £MX«5i^® 
#-C©^fl?x 7 *>7X«7^W^(CcI:£$S3aT&i 
S. ^^*r(Diii@K{b*!iS. SCWWKIE DT^ 
?L^3^©affi*!!:S#Jfe;* ftfcTJl' 5x>5 A«# <fc «3 WF 
2tA>. X*#tt©0#«ffl?iU . 5~3mm-CS>S„ 

3d#f*ias®ffii* i ura. j is b 0 e 0 1 cc 
fflSsns^pi^fflSR. MS. 0. 3~i. oji 

m. J?*t<»0. 4-0. 8Mmggin. 
[0064] ^IHao^JKEUBIJS^fi^iH^^li* 

0. ^42y>7>7. y F^>7. 
7. ^>7^f->7>7. nay>7>7 HeNeU 
-If-. TJl/7>^^>U-1f-. YAGU-f-, H 
eCdU-1f-. ^Jg^U-lf-. *K-U— «f-*© 
U-1f-«Wf 6*1-5*5. 60 0nmW±© 

tb<, *t'-U— !f-. YAGIx— tf-. * 

[0065] MOSMiiltt, 7 00-1 3 
0 0nm©i5*^M^©l5ffl©*r. m«. 70 0 
- 1 3 0 0 nm®iS«OU- !r-*«6SiiJSBft¥* 
*u-f-*«^r'i 0' W/m 1 «±©«ffig^S 
•CS3feL/rcJg^. 10' W/m l WT©ffi^e*^7? 

Lxmsicib bx 5 fg«±. » t b < it 1 0 <m± 
©Bateau -eur. c©^s©^{c<fcf3. iis©e 

[006 6 ] *jffl®ms^&&lBBl9UR&W*M 

mjimmcm^wmt 

»j^a. mmtivQ^ sku^^a. ss?7>*xh; 

A. ^g^tF'J^A. y^g^U^A. ;K^b7 

FU-5A. *BHb*y9A. *K{b»;^^A % ^^f 
y-^A. *^k^F';^a. ^si^y^A. ^rj»K7 
F u -^a. %=mmi- F y -5 A. |&r#87>*x«? 
a. »=j»«r>*->>A. WK^Fy^A. »K*y 
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9A N W«7>*-$A9©M*ni/*ytt, 

^;UT 5 >, i/l^TSX h 'JXfJl/7 5 >. *y 

v^pfjuy $>, y-fy^ot;i/7s >. 

i^V7'P;NV-;U7$>^©Wfi7$>tt£$l© 
0. l~5SM%gg©*^*>6£r£7^#y3if£!$ 

a. ^i*y»>AJ»<07Ji'*y*i»©^i*3&J»*L/ io 
l>. 

[0 06 7] 

[Stiff] JUT, *»W%*««KJ:*)S6«:*(i«j«: 
BWBT***. ;*»H»-e©»B*iBit«ct»IH0 JUT© 

SUfeffl 

»aST«MROTMilMk«!ffl*J6bfc7*5 
(If 30. 2 4mm) *£ftft£t/CAll>. 1*7*5- 
■>A«smflE*BS«: v (A) f&fttbXYV*?u-)l> 
•7UJl % shVT9Vl'-b 1 0 0MMSP. (B) 20 
l/T. BalB*ftff(II-4)t?^L//cf> F-JWSeJRT*. 
->X, iwfE-$5£(V) «C*JW*X3&«3RJlfF. R ,s &tf 
R 1 s *Jy * JUST* £ t* y ;l>®7 - * 6 
J/7->*fe3R2MW. (C)^ilt2 - (p- 
y h^«/7x-JU) -4, 6-fX ( h Vi/PO^?- 
;b) - s - h V 75» 5M». &t>'ittfmS£tf<b b 

"C« ^ * * y jUM * * y 

J±9 0/1 0. MH«&$mM 5 0 0 0 0 ) 1 0 0* 

*a$££. ymovA^i 4 oo£aS(c£fi-ri 
0»Iffl»#UTi8?Kl/fc^^*7'fir-/-?-*ffl^r 30 
&flJU 8 0X!'r2»IHI««l3*"rgW2mn©*S^ 

-***»MMiu 8 0*c-c2^rafa»s#rjgas3 
[0068] fs^n/c^^TOWS*. as 7 c 

m©7^5^.>5A$!{iai5K7A{C > 
?HflJK:&.SJ:5K:05£Ucf& 8 30nm. 3 0mW© 
!f- (7^5 W Ff-*^tt«) ©fc*-A£2 
0/nm(C*^t/ctf-AX5i<7 h^ffl^T. 500~1 40 
0 0 0 r p m©£«BIHSK:Tj£S»fcU 7 

vmms. ( r s d n - 2 1 j 
<D9{&%mm) smears ct^o^s*®* 

«. mtmmLG 0 0 r pm-c*-?fc. itm&mm 

[ 0 0 6 9 ] x. 400 ^^^©^g©efe« 

3fc*T (HSSttttH 3 6 WSfem^T r * 5 X - A 50 
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-FLR4 0S-W/M/3 6J ) TK 1 B^IBM&gOfc 

£*. mriBiRtt©3K«y8ia*»b?ta. m&jy* 

(m±3$M7 4 Jl'AUttS r p I - 2 J ) 

<DKm\z±< ^«>6nr. afest#*uc «t s^m^ttffi 

[007 0] SJSff2 

( b ) a& t h x. ifta^ftff (n-4)t?^ l fc-r > f - 

?\ R 15 S0 c R ,, * i ^9 : -^S-Cfe^9 : -*>'^l/t*^;UK7 

i*>***r*5/7->*e**fflir>fc^». stiff 

1 £ ISIfiltC 1/ X . 3fS^¥JKEPjHIK«fBK l^H* ^ fc 
£C%. «#F9A©**B«»tt6 00 r pnrr*-a 

[00 7 1 ] SSSff3 

(Oia^iot. 2-(p-i-yBew*^ 
-4, 6 -b** ( h y ?aay^;H - s - h y 
7^>*fflUfcWi. IDSSffl 4H»«:o-c. ^S^14 

Blte^»8 0 0 rpmf$ifc. ft. #M£ttffiJ&©J! 
[00 7 2] SJ6ff4 

(O^iUT. 2-(p-i-^atAt=lr^ 

y;u) -4. 6 -fx (hy^pp^^v) -s-MJ 

®mk&8 0 0 r p mt^-j/c. ft. ^S^ttffi^H 

fc. 

[0 07 3] Jt^ff 1 

(B) fcfttbx. iriB*ftff(ii-3)«:*jttSA;n;^ 

S4L,rW3-r. ^7-*>4L/TC 10, "fcWf* 
i/7^>^fe^©**ffll>-SCt£L/cWi, HJfiff 1 

C * » *# F 5 A©Sig[5II^« 4 0 0 r p rnWTt?* 
ofc. 3ia^1tttiB»JB*K:ttS/7->*fe3IM>*S 

[0 0 7 4] ih^ff2 

(B) ^iut, m&%mw-i>K*svz>*)i>vy 
mtbx^^-r. $tT~*>tuxc io 4 -*wrs 

^7->^fe^©**fflt,^C4 4L,fcWi. HJSffl 
C3. K*F9A©iKWaia»«4 0 0 r pmJUT-C* 
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[0 07 5] 

M&m 1 : *«*»**«©£lS& ( 1 ) 

VZff-)l7 9V U— h/-* £7£ y^K= 3 5/2 0/ 
1 0/3 5*;P% (tt&fcJt) (Mw = 7 

tjo &r r&^tt- 1 j £BBf 0 ) 2 o o*av*> r 

IBUISS^x J^W^tt«Kb^« 7 5 SSSP. p - y 
F+->7iy-^2. 5M*gP> ?Y victory*- 

?MUx-fMUT-fef-- h 8 0 OMgpSrKfSSig* 
Kli HOW, 2 4B^^ipT«J¥83ES#T 



6 0, 



[0 07 6] 
[<fc2 0] 



CHj-CHCOOCHz 
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* [0077] nmw2 : &mMfijwmo-&f& < 2 > 
( a - * y/r ? )im<D&m&& m& 

£ "SCK-6 9 0" Jhons ontt$!L UM2 4 
0. Mw=17j5+) 8 5 5MgB£> UWHTS^ 
^cil§I^©)!I^X'i<*^ : ff^^kn ! ^4 9 OM 

rt/7>*^A£a-7-r K4. 3*893, R^Ot'l/ 
>^';3-;i- ; &yy^;i'X-f-;UT-fe7-- h l 8 0 OS 
B^J5J££f§4Hdjn;L 12 0*CT. 1 5B$|J8£M* 

0 . ( a - y * * U >/T # 'J ;i^©£«£tt© 

t * y )mj£ft£fo<D 5 ffltc^iSflei*JSjE l,*: &©, 

( I ) KSEHTS«J1HfiBI5I«K*a^tt¥JWaiailR* 
[0 07 8] 



20 



[0 07 9] 



CS^fflRS®^® ( I ) ] 

•iwajWMH (n-4) K*jtt*A*iwia* (v) ~cb*) s fr-oxtimmm*. 

• 2- (p-^ h+^-7*-;u) -4, 6 - ex ( h >J^UP^f-;l/) - s - 
hV7V> 5M8B 

M£tt-2 3 5 MSB 

X X Ut2 1 ] 

CH, 

CH^H^iOCH,CH 2 ^0-^^<j>-HQHO^CH 2 CH 1 0) r ^<;H=CH 2 



(CHjKJfCOOCHj^CCHjOC^CHj^NCOCHjC^CHjOCOCH^CHj ) , 



22SS6fS 



10fifig? 



(n=KDt<0 : n=2<Dtfl> = 1 : 1 <DM£W 
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[0 08 0 ] 

mtm&&^ffiH\mWi* 8 3 0 n m©i©Stft-U-1f-* 
gmbtc? U*ttgf tf-glftUg (Trendos 
etter 3 44 2 T) CCJ: DS*a2 0 0 m J / 
cm 2 , 17 5». 2-9 8%©I*fX h^£->£ 
SMSX b KM:M> V 9 A 0 . 7 fiS%RO'T ~ 

*>&nmwxm (VesftMr*- u-^^nbd o. 5 

- KBfcfcJ&diS-e. ¥JKBWJJR£8fc. ft¥IKE|lBUK& 
EMMS (HSiaJWJiBEPW« r 9 A * F - 2 j ) ±© 
fUSKK D WW 1 0 0 fcBf , 1 0 mmvwM 

[0 08 1 ] 
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3SS8B 
1 0 0MSP 
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